Abstract
have demonstrated that this construction system fulfills the structural exigencies required for residential 38 buildings, and is a competitive alternative to the availabe conventional construction methods. However, a 39 reliable acceptance of this innovative construction system also requires the existence of design guidelines 40 that can predict its structural behaviour with high accuracy, namely the punching resistance, since punching 41 failure is quite brittle and, in general, conducts to the global collapse of a building (Gardner et al. 2002) .
42
In terms of punching resistance of conventionally reinforced concrete flat slabs, in general, the actual design 
79
In Eq. (2) b0 is the perimeter corresponding to the formation of the punching failure surface, assumed 80 localized at a distance α=0.5 from the external face of the column, and with the geometric configuration 81 represented in Figure 1a .In Eq. (3) βc is the ratio between the larger and the smaller edge of the column's 82 cross section, αs=3.32 for columns located in the interior of the building (assumed centrically loaded), such 83 is the case treated in the present work, fc is the average concrete compressive strength evaluated using 84 cylinder specimens, and d is the internal arm of the longitudinal tensile reinforcement of the slab's cross 85 section.
87

CEB-FIP MODEL CODE 1990
88
The CEB-FIP Model Code 1990 recommends that the punching resistance of a RC slab without shear 89 reinforcement should be determined from the following equation: 
107
where k is defined as ξ (Eq. (6)), but a maximum limit of 2.0 is imposed to k, while ρ is obtained from Eq.
108
(7) with an upper limit of 0.02. In Eq. (8) the critical perimeter, u1, is localized at 2d from the external
116
where b0 is the critical punching perimeter at a distance α=0.5 from the external surface of the column, as 117 represented in Figures 1b and 1c . The kψ parameter depends of the rotation of the slab, and is determined 118 from the following equation:
120
where kdg parameter simulates the aggregate interlock:
122
being dg the maximum diameter of the aggregates.
123
The rotation of the slab, ψ, (Figure 2b ) required to determine the kψ parameter, is evaluated according to the 
Introduction
161
The predictive performance of the the formulations proposed by standard codes, described in a previous Figure 2 ) has varied from 13 mm to 180 mm, while the reinforcement 178 ratio (ρ) is in the interval 0.4 to 2.75%. In the SFRC slabs, "hooked", "twisted", "crimped", "corrugated",
179
"paddle" and other types of fibres were used, with an aspect-ratio that varied from 20 to 100, and in a 180 volume percentage ≤2%. In some of the SFRC slabs (6 specimens), the SFRC was only applied in a region
General statistical analysis procedures
9
The performance of the formulations proposed by the considered standard codes for the prediction of the 198 punching resistance of RC slabs is appraised using the collected data registered in the DB. 
206
In next section the models in analysis are designated as MODi (i=1 up to 4), with the corresponding 207 formulation assigned in the footnote of Table 2 .
208
In the analysis performed, unit value was assumed for all the safety factors (such is the case of γc and γF in 209
equations (10) 
215 in order to take into account that average values are now considered (Muttoni 2008 ).
217
Results
218
The results presented in the present section assess the performance of the formulations described in Section 
280
Eq. (22) shows a tendency for a linear relationship between fR1 and fR3, which was already pointed out in a 281 previous work (Barros et al. 2005 ).
282
The predictive performance of Eqs. (20) and (21) was assessed by taking the results estimated for the λi 283 parameter, and considering the dispersion of the results and total penalties according to the modified DPC.
284
The obtained results are presented in Figure 3 . A "box and whiskers" plot of the λ ratio for the fR1 and fR3 is 285 represented in Figure 3b . The box plot diagram graphically depicts the statistical five-number summary,
286
consisting of the minimum and maximum values, and the lower (Q1), median (Q2) and upper (Q3) quartiles.
287 Table 3 
ASSESSMENT OF THE PREDICTIVE PERFORMANCE OF FORMULATIONS FOR SFRC FLAT
371
SLABS
379
In Table 4 the predictive performance of these two models is compared to the one resulting from the Table 1 ), was obtained for 39 slabs. 
